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Abstract 

Background: Acute wheezers for the first time in life are an important target group for efforts aimed at reducing 
unnecessary antibiotic use. 

Objective: To evaluate the effect of clinical, laboratory and radiological data on the decision to prescribe 
antibiotics to paediatric patients with first time wheezing as well as to seek criteria that would justify antibiotic use. 

Methods: A prospective study was made of 47 previous healthy children admitted to our hospital with first time 
wheezing in life between October 2008- March 2009. All the patients were treated as per the treating unit's 
protocol with oxygen, bronchodilators with or without antibiotics. The cases were analyzed after discharge and the 
characteristics of those treated with antibiotics (n = 23) were compared with those who were not (n = 24) and 
analyzed statistically to find the predictors for antibiotic usage. 

Results: The mean age of the study groups was 5.8 (+/- 5.1) months. Among the clinical and investigational 
parameters, presence of predominant crackles and abnormalities on radiograph were the major determinants for 
antibiotic usage. There were no significant differences in final outcome between these groups. 

Conclusion: Antibiotic usage in first time wheezers is still quite prevalent. Presence of crackles and radiological 
abnormalities often prompt the usage of antibiotics in such cases. 
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Introduction 

Bronchiolitis is a commonly caused viral infection and is 
the predominant cause of acute wheezing in infants. It 
is characterized by acute inflammation, oedema, and 
necrosis of epithelial cells lining small airways, increased 
mucus production, and bronchospasm. The most com- 
mon etiology is the respiratory syncytial virus (RSV), 
with the highest incidence of RSV infection occurring 
between December and March [1]. Therapies currently 
in the treatment of Bronchiolitis include bronchodilator, 
nasal clearance, ribavarine and/or corticosteroids. While 
bronchiolitis is an important cause of wheezing in 
young children, it can also occur, albeit less commonly, 
with bacterial infections as well. Further, the WHO dri- 
ven national guidelines on clinical diagnosis and man- 
agement of pneumonia in the developing nations 
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suggest that fewer than five children with tachypnoea 
beyond a certain rates should be clinically diagnosed 
and managed as pneumonia. Therefore antibiotics are 
often used in the management of first time wheezer in 
our country and the children with wheezing caused by 
acute bronchiolitis represent an important target group 
for efforts aimed at reducing unnecessary antibiotic use. 
The pediatricians would justify the use of antibiotics in 
bronchiolitis because it is difficult to differentiate from 
acute pneumonia or because of the risk of secondary 
bacteremia or pneumonia in the cases with viral bronch- 
iolitis. Some of these concerns are not substantiated as a 
prospective study showed that none of their patients 
with bronchiolitis had bacteraemia [2]. Antibiotic may 
only be necessary when bacterial pneumonia is sus- 
pected e.g. high fever, toxicity, leucocytosis and lobar 
infiltrate. It has been repeatedly shown that inappropri- 
ate use of antibiotic changes the course of the disease 
and promotes the development of resistant organism 
but very few studies have been done in developing 
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countries in this regard [3] . This study was conducted to 
evaluate the effect of clinical, laboratory and radiological 
data on the decision to prescribe antibiotics to paedia- 
tric patients with first time wheezing as well as to seek 
criteria that would justify antibiotic use. 

Subjects and methods 

This was a prospective observational study done in the 
Department of paediatrics of a tertiary Care centre at 
New Delhi, between October'2008 to March'2009. 

Study Design 

It was a prospective observational study. 
Inclusion criteria 

All the children below two years of age admitted with 
first time wheezing in life were our study population. 

Exclusion criteria 

If a child had: i) atopic conditions ii) congenital heart 
disease and/or iii) known immunodeficiency, (s) he was 
excluded from the study. 

Methodology 

Structured questionnaire were filled up after taking a 
detailed history and thorough examination of the child 
by the investigator. All the patients were subjected to 
initial investigations such as complete Hemogram, C- 
reactive protein (CRP), oxygen saturation (Sp02) and/or 
Arterial blood gases (where necessary) and Frontal view 
Chest Radiograph. Supportive treatment with Oxygen 
(Sp02 < 92%) and nebulisation with adrenaline (0.1 ml/ 
kg of 1:1000 solution) or salbutamol solution (0.15 mg/ 
kg) were given at admission and 3-6 hourly after that 
according to the clinical situation. The cases were fol- 
lowed up three times in 48 hours. The policy of the unit 
was not universal prescription of antibiotics and the 
treating/admitting pediatrician could use antibiotics 
should the clinical or investigative profile suggest the 
possibility of a bacterial infection (Figure 1). Structured 
follow- up format included time to resolution of fever, 
respiratory difficulty and tachypnea, rhonchi and chest 
indrawing. Criteria for discharging the patient were 
-feeding adequately, no respiratory distress and no 
requirement of 02 therapy. The patients were followed- 
up seven days after discharge in the outpatient depart- 
ment for any recurrence or persistence of symptoms. 

The case proformas were evaluated at the end of fol- 
low up and the study subjects were divided into two 
groups- those who received antibiotics (Group 1) and 
those who did not (Group 2) (Figure 1). The clinical 
variables between the groups were compared. As the 
study involved evaluation of the case data after manage- 
ment of the case, no ethical clearance was needed as per 
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were included 




23 (49%) received 
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22 (96%) 
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Figure 1 Study Diagram 



Institutional policy. Informed consent of the parents was 
however taken before enrolling in the study. 

Statistical analysis 

Chi-square test was used for statistical analysis using 
SPSS software and P-value less than < 0.05 was consid- 
ered as significant result. 

Results 

Sixty successive cases with first time wheezer under two 
years of age were enrolled. Among these, forty-seven 
children who could be followed up till after seven days 
of discharge were finally included in this study. Rests 
were lost to follow-up. Most (70%) of these cases were 
below six months of age (mean age 5.8 months + 5.1; 
range 1-24 months). Male children (66%) outweighed 
the females in number. The prodrome of cough, coryza 
and fever (85%) along with respiratory distress (96%) 
was the common presenting feature. Among the pre- 
senting signs, all of them had tachypnea and rhonchi in 
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Table 1 Comparison between clinical and laboratory parameters at admission 



Clinical & Laboratory Parameter 


Antibiotic group 
(n = 23) 


Non-antibiotic group 
(n = 24) 


P value/(95% CI) 


Mean age 


5.3 month (+/- 5.2) 


6.3 months (+/- 4.9) 


l—^ r\ 1 1 i\ 

p > 0.1 (1-1 1) 


Viral prodrome 


1 8 (78%) 


23 (96%) 


P = 0.17 (7-19) 


Fever 


1 5 (65%) 


09 (38%) 


P = 0.1 (-3-10) 


Respiratory distress 


23 (100%) 


23 (96%) 


P = 0.9 (21-43) 


Tachypnea 


23 (100%) 


23 (96%) 


P = 0.9 (9-17) 


Chest indrawing 


16 (70%) 


1 2 (50%) 


P = 0.28 (2-13) 


Rhonchi 


23 (100%) 


24 (100%) 


P = > 0.05 (1-23) 


Crepitation 


1 8 (78%) 


10 (42%) 


p = 0.02 (5-13) 


Leucocytosis 
(> 15,000/cmm) 


16 (70%) 


11 (46%) 


P = 0.18 (14-25) 


Abnormal Chest X-ray 


16 (70%) 


04 (1 7%) 


P = 0.000 (-9-+8) 


Increased C-reactive 
protein (> 1 mg/lit.) 


02 (09%) 


01 (04%) 


P = 0.96 (17-35) 



the chest. Among these, 49% (23/47) had received oral 
or intravenous antibiotics sometime during hospital stay 
and while about half didn't receive antibiotics. The clini- 
cal, laboratory and radiological parameters at admission, 
course during hospital stay and final outcome of the 
two groups was compared (Tables 1, 2, 3). 

Chest skiagram was done in all cases at admission day 
and parenchymal opacities like patchy infilterates, seg- 
mental atelectasis, and segmental/lobar consolidation 
were seen in 40% of cases. It was repeated in few cases 
which did not improve with therapy. Lower mean age at 
presentation, predominant crackles in the chest and 
abnormalities on skiagrams like infiltrates, atelectasis, 
and segmental consolidation were more often associated 
with antibiotic usage. There was no case with cyanosis 
or saturation of oxygen < 95%. 

The clinical parameters resolved earlier during hospi- 
tal stay in the Group 2 compared to antibiotic group 
though the difference between the two groups was not 
statistically significant. 

Almost all patients (96%) of antibiotic treated group 
and all patients with non-antibiotic group of acute 
bronchiolitis had improved with treatment. Though the 

Table 2 Comparison of the course during hospital stay 



between the groups 



Clinical 
parameter 


Antibiotic group 


Non-antibiotic 
group 


P 

value 




After 24 
h 


After 48 
h 


After 24 
h 


After 48 
h 




Fever 


08/15 


06/15 


04/09 


00 


p > 0.5 


Respiratory 
distress 


20/23 


05/23 


13/23 


02/23 


P = 
0.09 


Tachypnea 


14/23 


07/23 


10/23 


03/23 


p > 0.5 


Rhonchi 


23/23 


21/23 


24/24 


11/24 


P > 0.1 



mean hospital stay was more in antibiotic treated group 
and 18% (4/23) of them had respiratory symptoms at 
seven days follow-up, but the difference between the 
two groups was not statistically significant. 

Discussion 

In Europe, Australia and North America, about 3% of 
each year's birth cohort is admitted with bronchiolitis 
every winter in their infancy [4]. In this study 70% of 
children were aged below six months and majority of 
them were male which is in conformity with observa- 
tions all over the world [5]. Most clinicians assess 
bronchiolitis on the basis of history and physical exami- 
nation [1]. Respiratory distress was the most common 
starting symptoms in our series, though literatures has 
described fever as being very common in initial phase of 
illness but it largely disappears by the time of hospitali- 
zation as a characteristic feature of the disease [6]. The 
antibiotic treated group more often had crackles and it 
appears that the presence of crackles in such cases is 
often considered as a sign of pneumonia by the clini- 
cians prompting the use of antibiotics. In our study, 



Table 3 Comparison between final outcomes within the 
groups according to their receiving status in patients 
with first time wheezer 



Outcome 


Antibiotic 


Antibiotic 


Non- 




group 


group 


antibiotic 




(n = 23) 


(n = 24) 




Improved 


22 (96%) 


24 (100%) 


P = > 0.5 


Deteriorated 


01 


00 


P = > 0.1 


Mean Hospital stay 


5.86 (+/- 3.2 d) 


4.12 (+/- 2.6 d) 


p > 0.05 


Asymptomatic at 


1 9 (82%) 


24 (1 00%) 


P = 0.19 



follow- 
up after 7 days 
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patients who were sick or had abnormal parenchymal 
opacities on chest skiagram in the form of infilterates, 
segmental atelectasis and/or consolidation also were 
more likely to receive antibioitics. This may not have 
been necessarily justified because the markers like leuco- 
cytosis, increased CRP levels and lobar consolidations 
often considered suggestive of bacterial infection have 
also been reported in up to 30% of infants with viral 
bronchiolitis (most commonly in infants with severe dis- 
ease) [7]. Many clinicians agree that bacterial pneumo- 
nia in infants with bronchiolitis without consolidation is 
unusual [8] and consolidation by it self does not allow 
for adequate identification of patients with bacterial 
infection [9,10]. Consolidation was present in only 7% of 
our cases but overall parenchymal opacities including 
patchy infiltration were reported more numerously than 
others [11,12]. 

Several studies suggest that the presence of consolida- 
tion and atelectasis on a chest radiograph is associated 
with increased risk for severe disease [13,14] while 
others found no correlation between chest radiograph 
findings and baseline severity of disease [15]. Routine 
radiography in children with bronchiolitis is not recom- 
mended because it is nonspecific, fraught with wrong 
interpretation and adds to unnecessary cost [16,17]. 

Children with bronchiolitis frequently receive antibac- 
terial therapy because of fever, young age, or the con- 
cern over secondary bacterial infection [18,19]. Our 
study also had similar findings. Mean hospital stay was 
more in antibiotic treated groups and 18% of them 
again came with respiratory complaints on seventh day 
after discharge. This is perhaps a reflection of the prac- 
tice that sicker and more severely ill children are more 
often given presumptive antibiotic therapy. Interestingly, 
the final outcome between the two groups was statisti- 
cally not significant. Though previous studies showed 
no benefit from antibacterial treatment of bronchiolitis 
[18,19] however, the concern remains regarding the pos- 
sibility of bacterial infections in young infants with 
wheezing; thus, antibacterial agents still continue to be 
used. 

In our considered opinion, an important message from 
our findings is that universal usage of antibiotics chil- 
dren with first time wheezing is not needed and efforts 
should be made to identify test(s) with good discrimina- 
tory power to identify those who really need them. 

Conclusion 

The problem of antibiotic over usage amongst first time 
wheezer remains largely due to overlapping clinical pre- 
sentations, poor laboratory and radiological discrimina- 
tion and fear of missing bacterial pneumonia in sick 
babies. Still a significant proportion of the first time 
wheezers can be managed without any antibiotics. More 



studies with larger number of subjects are needed to 
clearly identify those who can be managed without 
antibiotics. 
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